I . I n two experiments, involving 1 1 0 chicks up to 5 weeks of age, retention of an oral dose of 54Mn was always low ; less than 5 %.
In an earlier study with adult birds the retention of an oral dose of 54Mn, as assessed by analyses of droppings, blood and liver, was consistently low (Hill, 1965) . It was decided to determine the retention more accurately by analysis of the whole bird and the distribution of retained manganese between liver and the whole bird; this study is reported here, and the experiment began when the chicks were I day old. Another observation in the previous study, namely the relatively small effect on retention of 54Mn of adding a large amount of inactive Mn, was also investigated more closely. Furthermore, effects of sex, genetic make-up and time relationships between dosing and killing were studied. of a bird eating 25 g of a diet containing 10 pg Mn/g. Food was removed 14 h before dosing and, 24 h afterwards, the birds were killed. Determinations of radioactivity in liver and remaining carcass (after removing the contents of the digestive tract) were determined as in Expt I . 24(s)
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Numbers of birds are given in parentheses.
R E S U L T S
Expt I. Retention of 54Mn in the whole bird was always a small proportion of the dose, the overall mean being only 4.0 %. Of the total retained, a large proportion was present in the liver, the mean for all birds being 36 %, and there was a highly significant positive correlation between the amount in the liver and total retention, Y = 0.706. Mean values for percentage retention of 54Mn in the whole bird and liver, and liver contents as a percentage of that in the whole bird for the various treatment groups, are given in Table 2 . There was no significant effect of sex on the retention of 54Mn in hybrid layer birds (groups A v. B), nor was there any difference in retention between cockerels of hybrid broiler and hybrid layer birds (groups B v. C), and the proportion of the total found in the liver was similar in all three groups. Two-week-old birds (group D) retained significantly more 54Mn (4-47 yo) than 5-week-old birds (group E, 2.83 yo): the difference was less striking for the liver, giving rise to a significant difference in the proportion of total 54Mn in the liver: 33.5 yo in 2-week-old birds and 28-9 yo in 5-week-old birds.
The comparison made with 2-week-old birds of fasting for 14 h (group F) or 24 h (group G) before dosing gave no significant difference. T h e comparison made with 5-week-old birds of killing them 4 h (group H) or 24 h (group I) after dosing showed significantly greater retention in those killed at 4 h (4'43 yo of dose in whole bird) than in those killed at 24 h (2.83 yo); the difference was smaller for the liver (1.93 yo v. 1.107~) but still significant. T h e proportion in the liver of total 54Mn retained was greater in birds killed 4 h after the dose (44.5 %) than in those killed 24 h after (37.8 yo)
but the difference did not reach significance. Table 3 . Standard errors of differences between means are given, differences being statistically significant when the difference between two means exceeds three times the SE of a difference. When the quantity of inactive Mn added to the dose was increased from o to 5000,ug there was a highly significant decrease in total retention (P < 0.001). The rate of decrease tended to become less as the quantity of inactive M n increased (see https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19670054 I n a study of 54Mn retention in the laying bird, the proportions of a dose of 54Mn found in droppings, liver and blood (Hill, 1965) suggested that M n retention was very low. From the two experiments described here with chicks in which retention was determined by analysis of the whole bird, confirmation is provided of a very low retention, less than 5 yo of the dose. It should be noted also that these values were obtained in conditions most likely to favour absorption and retention: the birds had been given a low-Mn diet and the dose was given in solution with only a very small quantity of non-radioactive M n ( < 0.1 pg).
I n Expt I the more rapidly growing birds (broiler-type cockerels) were expected to retain a greater proportion of the dose than those growing more slowly (layer-type pullets); in fact in 2-and 5-week-old birds mean retention was greater for the slowergrowing birds, but the difference did not reach statistical significance. The stage of growth had a marked effect on retention when the measure of difference was age; 2-week-old birds retained 58 yo more than 5-week-old birds given the same dose. This result is particularly striking when it is recalled that during the further 3 weeks of growth from 2 to 5 weeks of age the birds continued to receive the low-Mn diet 
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cluded that, even in these birds given a low-Mn diet, absorbed M n was not efficiently retained; birds killed 24 h after the dose contained only about two-thirds (64 %) of the quantity found in birds killed 4 h after the dose. There was evidently a fairly large obligatory loss even in the face of an overall shortage of the element. I n a previous experiment (Hill, 1965 ) the addition of 1000 pg of non-radioactive Mn to a dose of 54Mn decreased the proportion of the dose found in the liver but the decrease was small considering the large addition of Mn. Here in Expt 2 using chicks and a large range of additions of Mn to the dose of 64Mn, a similar result was obtained. When the amount of Mn present with a fixed dose of 54Mn was increased from none (0.1 pg) to 5000 pg, total body retention was reduced only from 2.52 yo to 1-02 yo of the dose of 54Mn, and, if it is assumed that radioactive and non-radioactive Mn are absorbed and retained equally, the total quantity of Mn retained increased strikingly from 0.0025 pg with no added M n to 51.0 pg with 5000 ,ug added Mn, a zooo-fold increase. It appears that retention and probably absorption of Mn are influenced largely by the concentration of the element in solution in the gut over a very wide range of concentrations, an observation that argues in favour of a passive rather than an active transport process in the passage of Mn across the gut wall.
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